Model for carbohydrase action. Aspergillus oryzae alpha-amylase degradation of maltotriose.
Aspergillus oryzae alpha-amylase catalyzes degradation of oligosaccharides by a variety of pathways. We present here a quantitative study of the degradation of maltotriose by this amylase. Our results lead to a scheme involving multiple transglycosylation reactions and shifted binding due to simultaneous binding of two substrate molecules. The scheme is able to account for the diverse body of information collected for the enzyme. The effect of substrate concentration on the products of maltotriose degradation is correctly predicted over a 10(4)-fold concentration range, and the time course of maltotriose degradation is closely approximated by this scheme. The initial velocity data, which show deviation from Michaelis-Menton kinetics, are also consistent with the formulated scheme. The scheme is proposed as a general model of carbohydrase action.